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(57)Abstract: 

PROBLEM TO BE SOLVED: To cope with a photoelectric 
conversion element having different image plane size and to 
realize miniaturization and high image quality by using a 
device in a state where a conversion optical system is arranged 
at the image side end of a principal optical system in the case 
of picking up a subject image as the image of the 2nd image 
plane size different from the 1st image plane size. 
SOLUTION: The principal optical system LI is a zoom lens 
and is constituted of a 1st lens group Grl, a 2nd lens group 
Gr2, a 3rd lens group Gr3 and a 4th lens group Gr4 in order 
from an object side, and the groups Grl and Gr3 are fixed type 
and the groups Gr2 and Gr4 are movable type in positive, 
negative, positive and positive four-component zoom. The 
group Grl is constituted of three lenses Gl to G3, the group 
Gr2 is constituted of three lenses G4 to G6, the group Gr3 is 
constituted of two lenses Gl and G2 and a diaphragm S, and 
the group Gr4 is constituted of three lenses G9 to Gl 1 . The 
optical system where the conversion optical system Al is 
arranged between the optical system LI and an LPF copes 
with the 2nd image plane size (large image plane size and height in a direction perpendicular to an 
optical axis Y=4.0 mm). 
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(54) ®M-tM X£ifc>7& 



(57) [KiR] 



Gr 1 




LI 



A 1 




[4$fTfit5fc<D$Sia] 

6> fife (9, lifrSE&^#|fe£3S l iSffi-^-rXcoiif^i Ltl 

&&mmm i wK?--r xt taji&sjg 2 mb*^ x©b 

(IS*® 2 J flfrlE^ 1 Hffi-^^ XttmrlH^ 2 Wffi-^-r 1c 

2. 5< I f c/Yb I < 1 1. 0 

f c : XjftX^XOjlRjfiUeft 
Y b : m 2 Bfffiif^ Xof^ifl 

1. KjSc<l. 9 
{& L> 

& c : ^&3fc¥m<E>«te#5 

[ft*® 71 WIH^l Hffi-^-CXi^jcSufcfg^i 
k«fi££*K StraBtt^^tttrlB lHE^XoDHIfei: L 

feztfimm 1 mmv-'C xt jas* s» 2 ibbim x^b 

im#m 1 0 1 fufHlR 1 BStglM XttBfjlE^ 2 pj®^ 
1 1 1 *#3te^5RanaT©*#S;$r»J£-f-a 
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2. 5< I f c/Yb I < 1 1. 0 

Yb : m 2mm-f--( x<Dm±^ 
t?*>5 0 

9 l ©v%f*tJWc|E 

toftg** ^©Hffit^ XXft^ffi ; 
1. 1< 0 c < 1 . 9 

num. 
[0 0 0 1 1 

[0002] 

5 ^ feWffif--T XSr ^ <d S * (c L T «iB^k $ tvT ^ < 
[00 0 31 £l-fc© J; 5 **J9A>* 

[0 0 0 4] **5Hffif-WX©3t«*»Slf^H:^pr 
^Xtiif/SLfcii^^*, ^©*4/J^$^^ii^sf-^ 

LT> #g|5p8- 1 1 4 7 4 2-%"&n&\,*ttftm¥-l 0 
-31931 «f|tJ:otWS 




(3) 



3 



X*«rJBv^£v*5jfrftiflMi36S;h.-C^5. &t>\c. & 
mW- 10-123416*, 9-329743 
-*§\ ^BS^F 9-329744*. 7- 1 9 9 0 6 

[0 0 0 5] 

**^Wffi^X|c#£LfcJM?3fc^»«r\ 
/h * v^Wffi*-f Xftft lis i8»3t***Sjfc 

i£bfcig2©, y U'-U':'X3R«:fl3v*s:arffi-ew\ !)k 
— u>X3R©3te»fctt«-r<5ifi!«Jo**>5fc** «UB#S* 

[0 0 0 6] $ _Lj£bfcSl3©, PiffilM Xtcjfc 20 

j££rgHi-5;>7)£-ei3\ #H'X#£fitf*-f-,5flUH«:pi 
ffi^Xlc^CT^^5«^icUT*J< *\ S&l-'V'X 

3£9If4, HOipfclBJJHWt*. ftfcSWffi-frWX©* 

ftSr«rii-r saw*** B 6?) 

[00 0 7] 30 

afllEtt^#fc«:j|SlBffi^>f X©BM(^ bT 

frikSriitriEJB 1 Hffi-^-r xt hji&s jb 2 mm-** 

■ft* LTtttii^li^ MfE±#^©ft<KI«SIU- 
«MB*ife#¥3K SrSBfi bfctfflg-CJB v*6>;it 
©fltofct-f-S. «rEJBlKffi*-fXlii)WEJB2PI 

[0008] »T©ft#a:sr*ar 
©nu&t-rso 

2. 5 < I f c/Y b I < 1 1 . 0 

f c : £&%¥X0ftt££IB 
Yb:$2 Piffi-^^ X<D*;*:ftrli5 

[0 0 0 9] SfcK, «T©ft#;*fcWfi-r5*#3te5* 

1. K(Jc<l. 9 so 
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3 c : 0>«f»* 

[0 0 10] «rfB±3t***»feifcffi*-C©*lS© 
w-TJt*^::, jt^Ki o -/^ 7 ^ - ^El Lfcftg 
ft*jSm©«j£fc-r*o Sfc» IMEJMS3fc**tt» 
**^©S#E±fcHft&»J*-r5fllJ*i:-r5. 

[oonlSfc, HtrlEMiBBi^Xi^jSbfcii* 

fltf&i-TSo iSVM*, ffit^TOfr-fXfcatffcLfcBt 
J** 1 Xttfll** 2 ®ffie^%¥**«r-4-S*ft£S 

[0 0 12] $P>IC, IWlEj»3te*5R©PiffiiM , X3Eift 

[0 0 13] 

mwcomi&ivi&m kt, *^w©sl^s©®s8^-o^^ 

S.t5@4, E5&tJf@6, 07X1/138, TBI 9 .8. 

tra i o ^a-t^njg i~^5 <0&Kft$«B<aaue%¥ 
[0014] * i ogaraaort, m 1 h:*-*-«j*h:» 

^ft^L l©*t?SlBffit-fX (/h£vMUffi1^ 
X, )fe«lli:S*^lRl©ie!$Y=3. 1mm) tc*fj£b 
TVS. lnIEl©&fi!)/!»5^,^{|!) v ^{B!|^ffl!lT-fc5. * 

Id, Jg 1 rl, 12 U>Xi¥G r 2 , 

^XgG r 3XtfS&4 U>-X«fG r 4^P,«fiE$tt, jE 
AiEIE4f£#X— AfG r 1, Gr31^ G r 2 , G 
r 4"pTtl)©^'1'^r-fc5o i*U G r 1 {4 3 ft© W>XG 
1, G2, G3A^^0> G r 2 14 3 ft© l- VXG 4 , 
G5, G6frtbf&>9. G r 3 14 2 ft© I'VXG 1 RXfG 
21OTCS0SA^^»), Gr4U3ft©l/yXG9, 
Gl 0, Gl lfrbl&Z. ftfl!U§«©¥fr¥«H: 
D-^7^/^-LPFtfc5. 
[0015] 1 ©§HS£I5fS©ft. 0 2 K^-r«fiSc«\ 
±3t#m LlHPFi ©W»c*»3t*5R A 1 £I2« b 
fc*#*-C»2SIB*WX (^tV^PiBB^X, 
SiE*^(S]©iS5$Y = 4. Omm) icMLTV^, 
ft. A 1 fi 2 ft© I^yXG 1 2 , G13^f,fiE5, 

[0016] m 2 (ommmm<Dfy, m 3 ic*-r#^i4, 

ift^ L 2 ©^T*SI 1 «Bir--f X (/h$^iUB-y--T 
X, 3fcteiffilL;fc;#lSj©i«5£Y=3. 1 mm) KfctfSb 

tv^. BiH©few* J 4b#«» ^floasftfla-r&s. * 

fc, ^3t^L 2I4X— Al'yXt*?, ^ffifl^e>MS 
III, fill U->-Xi¥G rl, |2 1/^XSG r 2, I3U 
yX«fG r 3RXfi^4 U^XmG r 4^<b«^$H, S 

i<om:MMmbmmKjE&jEjE4)&ftx-j±x'G t 1, 

Gr31^ Gr2, G r 4 "5111)©^^ 7°-^fc5„ r^j x 
Gr Ui3tfc©l/yXGl, G2, GSi^^O, Gr 
2J43ft©W->XG4, G5, Gefrbf&Q, G r 3 »4 




(4) 



4te3fttf)W>XG9, G10, Gll^^So £ 

l2hpf^ <omtcte*yt&& a 2 zmw u 

Sttft^fpJCD^Y^. Omm) lcatJ&LTV>5 0 
A2tt2ft©I/yXG12, G13^b^5o 

[0018] fg 3 <n$mm&<Dn, m 5 (^-r*^, 10 

X, 3ttti:SB:*^rrRl^Sl*Y=3. 1 mm) ^*f^L 

ft 1 U^XS¥G rl, »2 WyXpG r 2, |3l^ 
>XpG r 3&tfft4 l^yXSG r 4*»fe#j*S*t, ft 

Kommmmtmm\^iEikjEiE4^pc— a^g r 1, 

Gr31t Gr2, G r 4 bJKi© ^ >f X^fe § o ft x 
Gr lfi3ftOWyXGl, G2, G3^^»), Gr 
2te3%C<DU>-XG4, G5, G6^&^^ G r 3 20 
2tt©l/yXG lXt^G2afeOTCjR9 S Gr 
4li3ft(Dl/yXG9, G10, G11^^ D * 
fc, ft«iffi«f © WT¥fitt n wn'^ 7 ^ /i/^ - L P F f 

±##*L 3 ^LPFiO|B^ae»3te¥5RA3S:iaitL 
fc#^»-Cft2HBiM'X (;*:£ V^pj@f-^ X, ^ffl^r 
lt4*[fil©i«SY=4. Omm) j£*fj£LT^S 0 
ft, A3tt2ft©l/yXG12, G13^f)S5o 

[0020] m4<omffi&m<Dft* i7i^t«^ 30 
3E**5R l 4 ©*-eig 1 ifffi*>r x (/h^®®^ 

X, ^|ft£ffi£ft;frfttf>ii5£Y=3. 1mm) (C^fiSb 

fex l 4 ttX-A i/yx-cfc »? , to{*mt*kn 

\C ft 1 U^XmG rl, 12 U^XmG r 2, |3U 
r 3»t;*4 1/yXSG r 4 ^6irtS*l, ft 
1 O^JS^«girl^iatd^IEjE4^X— A-CG r 1, 
G r 3 G r 2, G r 4 -ZJW}<0* 4 7X$>Z> 0 ft. 

Grlli3S©^XGl, G2, G3^6rit9, Gr 
2f±3ftCDt^XG4, G5, G6K*9, G r 3 fi 40 
2ft^^XG 2 3feWcjR9 S^bfiK9 x Gr 

2. 5<| f c/Yb |<11. 

flU 

Yb : »2WffiiNfX<0*:*ttj«S 
[0 0 2 6] ft#5fc (1) fj % K«ft¥X0*£EfB* 
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4fi3tt(^)L/yXG9, G10, Gll^«5o * 
fc, ¥S« n w?7 7 ^ - L P F 

[0021] |4©»|©ft % h 8 fc^-r«j^fi, 

L4HPF^ 0NIK:£a%¥X A 4 £f3§ L 
fc#3 fe 3R-e#2IIiffiiM'X (^^MBoif-^X, 
IB*^il^Y=4. Omm) ^j£ttV^ 0 
fSS, A4f±2ttO>yXG12, G13^f)te e 

[0022] is <D$m&m<D^ m 9 

±*^L5 0*t?HiSf^X (/hSv^ffilNf 
X, ^ttir^a:ft^fp](D^^Y-2. 3mm) &C*j-j£L 

ft, i36^£3RL 5teX— Al/yXtfet), «rtttttia>S>IIS 
ft 1 l/^Gr 1, ft2U>XS¥Gr 2, 131/ 
VXi^G r 3WS4 UVXgG r 4^b#J*SJt. ft 

i (ommj&iRb mmziE&iEiE 4 j*x-g t 1, 

Gr3Bt Gr2, G r 4 pJ»<£>^ X-?fc5 0 ft, 
Grlfi3ttOI/yXGl, G2, G3^W9, Gr 
2fi3ftOl/yXG4, G5, G6^^5, Gr 3« 
2ftWl/yXG IMG 2&m-my Sfrhf&V x Gr 
4fi3«COI/^XG9, G10, G11H«5 0 * 

[0 0 2 3] ft 5 ©HJfc»*<Drt, H10 
tt, **** L5HPFi ©IH^aE*3t^* A 5 £13 

ttfcmt»2i®t^x Cfc^MEiMX, * 

tt^littft^ft^;* Y=4. Omm) te*fj£ LT^ 
5 0 ft, A5li2ft^I/>XGl 2, G13^^ c 

[0024] a*, ntttw-cfctttfjB 2 x© 
i iBt-f x©3e^,t n*# < 4 

5 0 WH^XSr^Jfe-rs*^ ft21iffiiJ->fX 

X<oyt¥mt UTttifl«^*#ft3t^*ifts 0 t¥o 
^«**^*SrE« LT ft 2 ®®if-T X©3ft*5f«j:agft 

[0 0 2 5] «TK, #*3RlCoV>-CS* LV^#SrlH 
"To JilE#^l£?glfi<Ort. ft2Wffi*Nf X^ft^fi, 
KTOftfK (1) *rWJEr«**a* LV\ 
1 (l) 

i\ ft2HS^X(D5t^^^oTttJ£A{ffl^ft5fc 

[0 0 2 7] &%ffiffl&<D^ ft2pJM^YXo 

^T^^{*S (2) *}»J&r«<W3Sl, 
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1. 1< jj c < 1. 9 

0 c : &&%^<0 
Xfc5 6 

[0028] *#5£ (2) 14, SEKyte5Mt©fSF*fcSi;£ 
-T5S;-r*fe5o C©&#5S;©TJEiee*Tfc:&5i:, WSk 
< * 9 *ift****rE« LfcB5©SRj6 

0. 7< (Yb/Y s) //3 

Ys :IlIlt^X©I^i| 
Xfc5„ 

10 0 3 0] (3) r±, raffi-tr-fx©***** 

1. 0<| f 2 |/fws< 
f 2 : 12 uvX#©J»j&(B* 

fws :f lIIt^X©m»> itAiB-C©^*© 

[0 0 3 2] ^©*#S;©TIS«[£iTI-*St, S2l^ 
>X80ft£EIE*sfi< ft 9 ipt>J6 2 i^Xl¥© 
^!7-^^<ftt?ig#*-5©T% m 1 HBf--f X©#^ 

&tj^&ft^£fambfcfg2®Bi^x©#^©^ 

icftSt t t>K, lfeSjafft©T>^— KI^©ffiltuAS*L 
<*5. JbRgfit^-ht-ftSi:, f2l/yX^ 

te©KS©f£*iS:#it*:U **Uc#vM»3E«©J*;*:«:JB 

[0 0 3 3] ft, #5Hfi»lBt?H:» ±##*©«J*«r^ 

•f-50!l£r^Lfc;6S, *flMttC:*t(clS^$ji4v\ fit 

fig-f5*u-^X5(S^©^!7-Sr^t:$*-fl-*^^Sr 
5. 

[0034] *tvMSB^Xfc#j&i-.54&-e- x 



(2) 

Xtmffi$£ft©*tjE#Ejii:&'5. 
[0 0 2 9] *3SiS?*1!B©3fc¥3RW\ «Tffl^ 

A (3) fc»JE-*-5#a*S*LV\ 
c < 1 . 3 (3) 
10 # p uvXtfc*0>i|Mn]*:ffi<. *f«<jfc:W: % ftftSCoT 
H*£ITK*5 £ , ^&3fe^IBB&©JS,&E8l#Mji 
«fc->:7 UVXj^^fi©iginXUt^H 

©^^»asjE^(KI(j:->7 bUliTS*:*, fiiiS©*i 

[0031] *fc x &tmm&<r>\H. niit^x© 

3fc5*3RH\ «T©*#S: (4) SrMS-f-5*^a*U 
1. 8 (4) 

a^Sg©*1tl-iSCT. #g&f»H:5? — «:E«UTtt 

gUSLXfc&V\, 

[0 0 3 5] #HJ6^«g-C»i v I/i5t^Xw 

7t«^^l-*fiS"Itgfta^3t^©^JSr*bfcd5 x 

3 5 mmSl7 >f /VA t f lfe©ffil7 >f (^:b($> 
30 5 Advanced Photo system, APS7*— ?y K l£*t 

[0 0 3 6] £*T> *36WlC«5l«##5&©«J**» 
ny?h7^v'3yf^, ifc^gl^£WX, We* 
ffK(c^-r o fSi x «TK^»f5J£!i60!ll~5©&liliB 

-^-rx&u^sB-^-rx©^^!^ utrjfiufcsei- 
ts 5 ©sg;&s^©ig i mm-** x&.ut|g 2 Bffi*>r x© 

40 ^tfyxs^i (bi-bio) 14, att£i-53Sft« 

1 ~ 5 ©?g 1 Hfy X&tffg 2 MB-^-r X©}fc^© 

[0037] G-mmmicio^x^ ri(i=i.2,3...)tt, m 

ftWfrb&Z-Xi fKDiS^fflft^ft^TL, di 
(i=1.2, 3... )ti. ftftfiliS^jStti #S©$iJtBP B ^Pl 
Ni(i=1.2.3. . .), v i(i=l,2,3.. .) 14, ^th^ 
Wtofrmfrh&TLXi #S©U>-X©di^lcSti-5ffi9f 
*, Ty-«*Sr*-*-. HJS«»J1'©^©«^ISSI 
f, WMoFfy/^-FNO, tmcliwyxp 
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Wtt. £3* (W) , ?mft£EJt WTtc^«i-^ 0 

(M) , M«S (T) -C©**tJp*i©ttfc»jKLTV^ [0 0 3 8] 

X=Xo + 2AiY' (a) 

Xo =CYV{1+ (I-jC^Y 2 )^} (b) 

f : 2^cfl^x<^^' # 

X :*N*M0£9H»b0£tt* Ai : i 

10 [0 0 3 9] 

(IllSt^X) » 
f =5. 1mm — 12.0mm-29.4mm 
FN0=2.28 —2.51 —2.88 (F^>v*— ) 

[WJisr^Pi] [sw*(Nd)i [r^ft(vd)] 

rl= 39.361 

dl= 0.800 Nl=l. 83350 v 1=21.00 

r2= 25.444 

d2= 3.932 N2=l. 48749 v 2= 70.44 

r3= -92.731 

d3= 0.100 

r4= 18.735 

d4= 1.976 N3=l. 65364 v 3= 55.78 

r5= 35.205 

d5= 0.500 — 8.755 —14.831 

r6*= 49.390 

d6= 0.750 N4=l. 77250 v 4= 49.77 

r7*= 7.170 

d7= 4.459 

r8= -9.753 

d8= 0 . 700 N5=l . 48749 v 5= 70 . 44 

r9= 12.601 

d9= 1.268 N6=l. 83350 v 6- 21.00 

rlO= 57.770 

dlO=14.831 — 6.576 - 0.500 

rll= oo 

dll= 0.500 

rl2= 15.739 

dl2= 1.546 N7=l. 75450 v 7= 51.57 

rl3=-113.832 

dl3= 1.000 N8=l. 84666 v 8= 23.82 

rl4*=41.438 

dl4= 4.732 — 2.453 — 0.200 

rl5= 6.813 

dl5= 3.315 N9=l. 63237 v 9= 48.67 

rl6=-34.984 

dl6= 1.181 

rl7*=-49.645 

dl7= 1.000 N10=l. 84666 v 10= 23.82 

rl8*= 9.148 

dl8= 1.869 



[0 0 4 0] 



[0 0 4 1] 



11 

r!9= 11.635 
r20=-15.552 
r21= oo 
r22= oo 



(7) 



dl9= 2.378 N1U1. 54012 vll= 63.99 



d20= 1.359 ~ 3.641 — 5.877 



d21= 3.400 N12=l. 51680 v 12= 64.20 
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[*6ffi(r6)©**ffi«*] 

e = 0.10000X10 

A4= 0.26307 XIO 4 

A6= 0.24482 XIO 5 

A8=-0. 30163 XIO 7 
[l7I(r7)^EM] 

s - 0.10000X10 

A4=-0. 92198X10* 5 

A6= 0.24720 XIO' 5 

A8= 0.22450 XIO 6 
[»1 4SB(rl4)(D##ffi««] 

s = 0.10000X10 

A4= 0.30309X10-4 

A6= 0. 27800 X 10 5 

A8=-0. 29431 XIO 6 

A10= 0.11555X10- 7 
[Ml 7B5(rl7)©**BB«*] 

e = 0.10000X10 

A4=-0. 47983 XIO 3 

A6= 0.34008 XIO 5 

A8=-0. 15789 XIO' 6 
[Ml 8ffi(rl8)0>#J*ffi«*] 

£ = 0.10000X10 

A4= 0.49212 XIO 3 

A6- 0.1 6988 XIO 4 

A8= 0.50803 XIO 6 

mmmi m2mm^>cx) » 

f =6. 6mm — 15 . 5mm~38 . 1mm (£X£Cj&ElR) 
FN0=2.93 ~-3.24 ~-3.72 (F^W<— ) 
[lft*¥S] [flLhffilBHI] [««*(Nd)] [7^*(vd)] 
rl= 39.361 

dl= 0.800 Nl=l. 83350 v 1= 21.00 

r2= 25.444 

d2= 3.932 N2=l. 48749 v 2= 70.44 

r3= -92.731 

d3= 0.100 

r4= 18.735 

d4= 1.976 N3=l. 65364 v 3= 55.78 

r5= 35.205 

d5= 0.500 ~ 8.755 —14.831 

r6*= 49.390 
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d6= 0.750 

r7*= 7.170 

d7= 4.459 

r8= -9.753 

d8= 0.700 

r9= 12.601 

d9= 1.268 

rl0= 57.770 

dl0=14.831 

rll= co 

dll= 0.50G 

rl2= 15.739 

dl2= 1.546 

rl3=-113.832 

dl3= 1.000 

rl4*=41.438 

dl4= 4.732 

rl5= 6.813 

dl5= 3.315 

rl6=-34.984 

dl6= 1.181 

rl7*=-49.645 

dl7= 1.000 

rl8*= 9.148 

dl8= 1.869 

H9= 11.635 

dl9= 2.378 

r20=-15.552 

d20= 0.400 

r21= 71.678 

d21= 0.800 

r22= 6.056 

d22= 0.121 

r23= 6.248 

d23= 2.244 

r24= 33.647 

d24= 1.000 

r25= oo 

d25= 3.400 
r26= oo 

[ 6 ® (r6) <D#l&m&%C] 

e = 0.10000X10 
A4= 0. 26307 X10 4 
A6= 0. 24482 XIO' 5 
A8=-0.30163X10 7 
[JB7E(r7)©#*ffi«*] 

£ = 0.10000X10 
A4=-0.92198X10 5 
A6= 0. 24720 X10 5 



(8) 

N4=l. 77250 v4= 49.77 

N5=l. 48749 v 5= 70.44 
N6=l. 83350 v6= 21.00 
~ 6.576 — 0.500 

N7=l. 75450 v7= 51.57 
N8= 1.84666 v 8= 23.82 
~ 2.453 — 0.200 
N9=l. 63237 v 9= 48.67 

N10=l. 84666 v 10= 23.82 

Nll=l. 54012 v 11= 63.99 
— 2.679 ~~ 4.932 
N12=l. 75450 v 12= 51.57 

N13=l. 57058 v 13= 39.32 

N14=l. 51680 v 14= 64.20 



(9) 



15 
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[0 0 4 3] 



A8= 0. 22450 X10 6 
[II 4ffi(rl4)0>#J*ffi«»] 

s = 0.10000X10 

A4= 0. 30309 X10" 4 

A6= 0. 27800 XIO 5 

A8=-0. 29431 XIO" 6 

A10= 0.1 1555 XIO" 7 
[fgl 7ffi(rl7)©##ffi«#] 

s = 0.10000X10 

A4=-0. 47983 XIO' 3 

A6= 0.34008 XIO" 5 

A8=-0.15789X10- 6 
IK! 8ffi(rl8)©*3*ffi«jRl 

£ = 0.10000X10 

A4= 0.49212X10-3 

A6= 0.16988 XIO 4 

A8= 0.50803X10-6 

«HJfi«2 (J&lTOINfX) » 

f =5. 1mm ~12.0mm~29.4mm (^SjSS^EK) 
FN0=2.28 —2.51 —2.88 (F^W<— ) 

[N±9mNI] [JBJff#(Hd)] [7^S(vdJ] 

rl= 44.384 

dl= 0.800 Nl=l. 83350 v 1=21.00 

r2= 26.902 

d2= 3.548 N2=l. 48749 v 2= 70.44 

r3= -87.224 

d3= 0.100 

r4= 18.690 

d4= 1.903 N3=l. 71785 

r5= 34.111 

d5= 0.500 ~ 8.898 — 15.092 

r6*= 53.697 

d6= 0 . 750 N4=l . 77250 v 3= 49 . 77 

r7*= 7.151 

d7= 4.412 

r8= -9.136 

d8= 0.700 N5=l. 48749 

r9= 14.748 

d9= 1.249 N6=l. 83350 v4= 21.00 

rl0=166.857 

dl0=15.092 — 6.694 ~~ 0.500 
rll= oo egg) 

dll= 0.500 

rl2= 16.402 

dl2= 1.569 N7=l. 75450 

rl3=-73.572 

dl3= 1.000 N8=l. 84666 v 5= 23.82 

rl4*=47.167 

dl4= 4.771 — 2.465 — 0.200 



[0 0 4 4] 



[0 0 4 5] 



17 



rl5= 6.930 



rl6=-49.092 



(10) 



dl5= 3.195 N9=l. 64598 



2000-221393 



18 



dl6= 1.247 



rl7*=-259.880 



dl 7= 1.000 N10=l. 84666 v6= 23.82 



H8*= 8.606 



rl9= 10.973 



r20=-15.859 



r 2 1 = 



r22= 



dl8= 2.029 

dl9= 2.385 Nl 1=1 . 48757 

d20= 1.336 ~ 3.642 — 5.907 
oo 

d21= 3.400 N12=l. 51680 v 7= 64.20 



[JB6H(r6)©**ffi«ft] 
e = 0.10000X10 
A4- 0. 50768 X10" 4 
A6= 0. 27040 X10" 5 
A8=-0. 32896 X10" 7 

im7m(r7)<D&mm&m 

£ = 0.10000X10 
A4=-0. 26886 X10 5 
A6= 0. 24656 X10 5 
A8= 0. 28044 XI O 6 

a = 0.10000X10 
A4= 0.29944X10-4 
A6= 0.23942X10 5 
A8=-0.26510X10' 6 
A10= 0.10143X10" 7 
[Ml 7ffi(rl7)^#«®«^] 

f = 0. 10000X10 
A4=-0. 43785 X10- 3 
A6— 0.85525 X10' 6 
A8=-0. 55200 X10- 7 

[0i sm(r\s)<D^mmmm 

£ - 0.10000X10 
A4= 0.49210X10" 3 
A6= 0.12730X10 4 
A8= 0. 66578 X10 6 

mmm2 m2mm^x) >; 

f =6. 6mm ~~ 15. 5mm— 38. lmm 
FN0=2.9 —3.22 —3.72 

i&m*m m±mmm] mmmm] [r^$(vd)i 

rl= 44.384 

dl= 0.800 Nl=l. 83350 v 1= 21.00 

r2= 26.902 
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(11) 
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r3= -87.224 



r4= 18.690 



r5= 34.111 



r6*= 53.697 



r7*= 7.151 



r8= -9.136 



r9= 14.748 



d2= 3.548 N2=l. 48749 



d3= 0.100 



d4= 1.903 N3=l. 71785 



d5= 0.500 — 8.898 -15.092 



d6= 0.750 N4=l. 77250 v 2= 49.77 



d7= 4.412 



d8= 0.700 N5=l. 48749 



[0 0 4 6] 



d9= 1.249 N6=l. 83350 v3= 21.00 

rl0=166.857 

dl0=15.092 — 6.694 — 0.500 

rll= oo 

dll= 0.500 

rl2= 16.402 

dl2= 1.569 N7=l. 75450 

rl3=-73.572 

dl3= 1.000 N8=l. 84666 v 4= 23.82 

rl4*=47.167 

dl4= 4.771 ~- 2.465 ~ 0.200 

rl5= 6.930 

dl5= 3.195 N9=l. 64598 

rl6=-49.092 

dl6= 1.247 

rl7*=-259.880 

dl7= 1.000 N10=l. 84666 v 5= 23.82 

rl8*= 8.606 

dl8= 2.029 

rl9= 10.973 

dl9= 2.385 Nll=l. 48757 

r20=-15.859 

d20= 0.100 — 2.405 ~ 4.671 

r21= 49.436 

d21= 0.600 N12=l. 75450 

r22= 5.976 

d22= 0.102 

r23= 6.145 

d23= 1.807 Nl 3=1. 57277 

r24= 28.181 

d24= 1.000 

r25= oo 

d25= 3.400 N14=l. 51680 v6= 64.20 

r26= oo 
[*6ffi(r6)0*«ffi««] 




£ = 0. 10000X 10 
A4= 0.50768 XlO" 4 
A6= 0. 27040 X10 5 
A8=-0. 32896 X10 7 

£ = 0. 10000X10 

A4=-0. 26886 XlO 5 

A6= 0. 24656 XlO 5 

A8= 0.28044 XlO 6 
[Ml 4 ffi(rl4) 

£ = 0.10000X10 

A4= 0.29944 XlO 4 

A6= 0.23942X 10 5 

A8=-0.26510X10- 6 

A10= 0.10143X10- 7 
[Ml 7ffi(rl7)^*«ffi«ft] 

£ - 0.10000X10 
A4=-0. 43785 XlO 3 
A6=-0.85525XlO-e 
A8=-0. 55200 XlO 7 
[Ml 8K(rl8)©#*B«*] 

£ = 0.10000X10 
A4= 0.49210X10 3 
A6= 0.1 2730 XlO" 4 
A8= 0.66578 XlO 6 

[0 0 4 7] 

f=5.1mm — 12.0mm— 29.4mm &MM&f8iM) 
FN0=2.28 -2.51 -2.88 (F^>vW) 

i&m*m m±mmm] wirtmw)] [r^vdj] 

rl= 38.100 

dl= 0.800 Nl=l. 83350 v 1= 21.00 

r2= 25.197 

d2= 4.072 If 2=1. 48749 v 2= 70.44 

r3= -98.604 

d3= 0.100 

r4= 19.021 

d4= 2.041 N3=l. 63412 v 3= 56.85 

r5= 36.020 

d5= 0.500 — 8.861 —14.981 

r6*= 49.673 

d6= 0.750 N4=l. 77250 v 4= 49.77 

r7*= 7.233 

d7= 4.595 

r8= -9.793 

d8= 0.700 N5=l. 48749 v 5= 70.44 

r9= 12.800 

d9= 1.273 N6=l. 83350 v 6= 21.00 

rl0= 60.435 

dlO=14.981 ~ 6.620 — 0.500 



(13) 
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[0 0 4 8] 
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rll = oo GR9) 

dll= 0.500 

rl2= 15.868 

dl2= 1.517 N7=l. 75450 v 7= 51.57 



rl3=-296.209 
rl4*=35.961 
rl5= 6.619 
rl6=-24.792 
rl7*=-23.223 
rl8*=l 1.411 
rl9= 12.595 
r20=-13.465 
r21= oo 
r22= «> 



dl3= 1.000 N8=l. 84666 v 8= 23.82 
dl4= 4.773 — 2.488 — 0.200 
dl5= 3.473 N9=l. 56380 v 9= 47.92 
dl6= 1.309 

dl7= 1.000 N10=l. 84666 v 10= 23.82 
dl8= 1.585 

dl9= 2.498 N1U1. 58242 v'll= 60.28 

d20= 1.343 ~ 3.628 ~~ 5.916 

d21= 3.400 N12=l. 51680 v 12= 64.20 



[*6ffi(r6)©##ffi«»] 
f = 0.10000X10 

A4= 0. 29472 X 10 4 

A6= 0. 19378 XIO 5 

A8=-0. 23877 X 10" 7 
[»7®(r7)0**ffi«»] 
£ = 0.10000X10 

A4=-0. 60653 XIO 5 

A6= 0.20752X 10" 5 

A8= 0.1 7680 XIO" 6 
[fgl 4E(rl4)<0#*ffi«*] 
f = 0.10000X10 

A4= 0.32613 XIO' 4 

A6= 0.21765X10" 5 

A8=-0. 22337X10-6 

A10= 0.89525 XIO 8 
[Ml 7ffi(rl7)©**ffi«»] 

f = 0.10000X10 

A4=-0. 50533 XIO" 3 

A6= 0.65302X10-5 

A8=-0. 26699 XIO" 6 
[mi 8ffi(rl8)©##ffi«*] 

£ = 0.10000X10 

A4= 0.46260 XIO 3 

A6= 0.18637 XIO 4 

A8= 0.25741X 10" 6 



24 




#§§ 2000-221393 



[0 0 4 9] 

mmm3 (m2mm^^ x) » 

f=7.3rom — 17. 2mm— 42. Omm (^^jgggt) 
FN0=3.26 -3.58 -4.12 (p^w<— ) 
[A^S] [tt-hXIHNI] [JD9r*(tfd)] [Ty<«(vd)] 
rl= 38.100 

dl= 0.800 Nl=l. 83350 v 1=21.00 

r2= 25.197 

d2= 4 . 072 N2=l . 48749 v 2= 70 . 44 

r3= -98.604 

d3= 0.100 

r4= 19.021 

d4= 2.041 N3=l. 63412 v 3= 56.85 

r5= 36.020 

d5= 0.500 — 8.861 —14.981 

r6*= 49.673 

d6= 0 . 750 N4=l . 77250 v 4= 49 . 77 

r7*= 7.233 

d7= 4.595 

r8= -9.793 

d8= 0.700 N5=l. 48749 v 5= 70.44 

r9= 12.800 

d9= 1 . 273 N6=l . 83350 v 6= 2 1 . 00 

r!0= 60.435 

dl0=14.981 — 6.620 — 0.500 
rll- oo (jR9) 

dll= 0.500 

rl2=. 15.868 

dl2= 1.517 N7=l. 75450 v 7= 51.57 

rl3=-296.209 

dl3= 0.010 

rl4=-296.203 

dl4= 1.000 N8-1 . 84666 v 8= 23.82 

rl5*=35.961 

dl5= 4.773 — 2.488 — 0.200 

rl6= 6.619 

dl6= 3.473 N9=l. 56380 v 9= 47.92 

rl7=-24.792 

dl7= 1.309 

rl8*=-23.223 

dl 8= 1.000 N10=l. 84666 v 10= 23.82 

rl9*=ll .411 

dl9= 1.585 

r20= 12.595 

d20= 2 . 498 Nl 1=1 . 58242 v 1 1= 60 . 28 

r21=-13.465 

d21= 0.400 — 2.685 — 4.973 

r22= 41.840 

d22= 0.800 N12=l. 75450 v 12= 51.57 

r23= 5.885 
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(15) 
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[0 0 5 0] 



[0 0 5 1] 



r24= 6.199 



r25= 16.340 



r26= oo 



r27= oo 



d23= 0.245 



d24= 2.016 N13=l. 59891 v 13= 35.03 



d25= 1.000 



d26= 3.400 N14=l. 51680 v 14= 64.20 



e = 0.10000X10 
A4= 0.29472X10-^ 
A6= 0. 19378 X10~ 5 
A8=-0. 23877X10 7 
[» 7 BS (r7) 

c = 0.10000X10 
A4=-0. 60653 X10' 5 
A6= 0. 20752 X10- 5 
A8= 0.1 7680 XlO 6 
[SSI 5ffi(rl5)0>##ffi«*] 

f = 0.10000X10 
A4= 0.32613X10 4 
A6= 0. 21765 X 10 5 
A8=-0. 22337 XlO 6 
A10= 0.89525 XlO 8 
[II 8ffi(rl8)G>#*ffi«*] 

£ = 0.10000X 10 
A4=-0. 50533 XlO- 3 
A6= 0.65302 XlO 5 
A8=-0. 26699 XlO' 6 
[SSI 9®(rl9)tf>##ffiflMft] 

£ = 0.10000X10 
A4= 0.46260 XlO 3 
A6= 0.1 8637 XlO 4 
A8= 0.25741 XlO' 6 

mmm* (giBSf>fX) » 

f =5. lmm — 12. Omm— 29.4mm {^Th^MsWM) 
FN0=2.3 —2.53 —2.88 (F ) 
[**^ff] [M±SIRIHI] [JBW*(Nd)] [T^S(vd)] 
rl= 51.292 

dl= 0.800 Nl=l. 83350 v 1= 21.00 

r2= 28.707 

d2= 3 . 874 N2=l . 494 1 1 v 2= 69 . 48 

r3= -88.318 

d3= 0.100 

r4= 19.533 

d4= 2 . 187 N3=l . 74575 v 3= 51 . 87 

r5= 38.766 

d5= 0.500 — 8.903 —15.126 



29 



(16) 



r6*= 76.536 

d6= 0.750 N4=l. 77250 v 4= 49.77 

r7*= 7.248 

d7= 4.289 

r8= -9.577 

d8= 0.700 N5=l. 48749 v 5= 70.44 

r9= 14.103 

d9= 1.327 N6=l. 83350 v 6= 21.00 

rl0=119.341 

dl0=15.126 — 6.723 — 0.500 

rll= oo 

dll= 0.500 

r!2= 14.886 

dl2= 1.645 N7=l. 76163 v 7= 50.36 

rl3=-54.790 

dl3= 1.000 N8=l. 84666 v 8= 23.82 

rl4*=47.323 

dl4= 4.717 — 2.400 ~ 0.200 

rl5= 7.049 

dl5= 3.069 N9=l. 65030 v9= 49.41 

rl6=-87.401 

dl6= 1.297 

rl7*=107.653 

dl7= 1.000 N10=l. 84666 v 10= 23.82 

rl8*= 7.817 

dl8= 1.736 

rl9= 10.410 

dl9= 2.338 Nll=l. 48749 v 11= 70.44 

r20=-16.932 

d20= 1.351 — 3.667 — 5.867 

r21= oo 

d21= 3.400 N12=l. 51680 v 12= 64 20 

r22= oo 

im 6 B (r6) (D^mm&m 

f = 0.10000X10 
A4= 0.15037X10" 3 
A6=-0.41303X10" 6 
A8=-0. 67332 X10 8 

[JB7B(r7)^3«aD«ft] 
s = 0.10000X10 
A4= 0.11096X10 3 
A6= 0. 25794 XI O 5 
A8= 0. 16455 X10" 6 

£ = 0.10000X10 
A4= 0. 30579 X10" 4 
A6= 0. 34943 X10' 5 
A8=-0.41149X10- 6 
A10= 0.16505X10" 7 



[0 0 5 3] 



(17) SH2 0 0 0- 2 2 1 3 9 3 

31 32 

[Si 7ffi(rl7)©#Sfcffi«*] 
£ = 0.10000X10 
A4=-0. 46605X10-3 

A6= 0. 42583 XIO" 6 
A8=-0.17528X10- 8 
[mi 8ffi(rl8)0>#3fcffiflMR] 
£ = 0.10000X10 
A4= 0.39333 XIO' 3 
A6= 0.1 2845 XIO 4 
A8= 0.65431 XIO 6 

mmm4 (i2i®t^x) » 

f=6.0mm — 14.1mm— 34.6mm &Jfc&M>Sete) 
FN0=2.73 —3.0 —3.4 (F^W<— ) 

[Wl±BIHHI] [H*f*(Nd)] [7^»(vd)] 

rl= 51.292 

dl= 0.800 Nl=l. 83350 v 1= 21.00 

r2= 28.707 

d2= 3.874 N2=1.49411 v 2= 69.48 

r3= -88.318 

d3= 0.100 

r4= 19.533 

d4= 2.187 N3=l. 74575 v 3= 51.87 

r5= 38.766 

d5= 0.500 — 8.903 —15.126 

r6*= 76.536 

d6= 0.750 N4=l. 77250 v 4= 49.77 

r7*= 7.248 

d7= 4.289 

r8= -9.577 

d8= 0.700 N5=l. 48749 v 5= 70.44 

r9= 14.103 

d9= 1.327 N6=l. 83350 v 6= 21.00 

rlO=119.341 

dlO=15.126 — 6.723 — 0.500 
rll= oo (&V)) 

dll= 0.500 

rl2= 14.886 

dl2= 1.645 N7=l. 76163 v 7= 50.36 

rl3=-54.790 

dl3= 1.000 N8=l. 84666 v8= 23.82 

rl4*=47.323 

dl4= 4.717 — 2.400 — 0.200 

rl5= 7.049 

dl5= 3.069 N9=l. 65030 v9= 49.41 

rl6=-87.401 

dl6= 1.297 

rl7*=107.653 

dl7= 1.000 N10=l. 84666 v 10= 23.82 

rl8*= 7.817 



(18) 



[0 0 5 4] 



[0 0 5 5] 
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dl8= 1.736 



rl9= 10.410 



r20=-16.932 



r21=l 17.244 



r22= 6.400 



dl9= 2.338 Nl 1=1. 48749 v 11= 70.44 

d20= 0.400 — 2.717 — 4.917 

d21= 0.800 N12=l. 75450 v 12= 51.57 



d22= 0.100 



r23= 6.592 



r24=45.168 



r25= 



r26= 



d23= 2 . 286 N13=1 . 64387 v 13= 44 . 47 



d24= 1.000 



d25= 3.400 N14=l. 51680 v 14= 64.20 



e = 0.10000X10 
A4= 0.15037X10" 3 
A6=-0. 41303X 10 6 
A8=-0. 67332X10 8 
[*7E(r7)©*«aB«fc] 
f = 0.10000X10 
A4= 0.11096X10- 3 
A6= 0.25794X10-5 
A8= 0. 16455 X10 6 
[Ml 4B(rl4)^3*®fi|»] 
£ = 0. 10000X10 
A4= 0. 30579 X10 4 
A6= 0.34943X10 5 
A8=-0.41149X10- 6 
A10= 0. 16505 X10 7 
[111 7ffi(rl7)(0^*ffifilSc] 
e = 0.10000X10 
A4=-0. 46605X10 3 
A6= 0. 42583 X10 6 
A8=-0.17528X10" 8 
[Ml 8ffi(rl8)<0#«ffifi{fflr] 
* - 0.10000X10 
A4= 0. 39333 X10 3 
A6= 0. 12845 X10- 4 
A8= 0.65431 X10" 6 



W5 (JgliUffil^ X) )) 
f =3 . 8mm~9 . Omm— 2 1 . 7mm (£?K£(jKElJB) 
FN0=2.34 -2.52 -2.88 (F^^U-) 

t***«] [K-hflffBOB] [JB«f*(Nd)] [7^(vd)] 
rl= 33.893 

dl= 0.800 Nl=l. 83350 v 1= 21.00 



[0 0 5 6] 



d2= 2.933 N2=l. 48749 v 2= 70.44 



d3= 0.100 



d4= 2 . 028 N3=l . 75409 v 3= 51 .58 



d5= 0.500 ~~ 7.990 —13.134 



d6= 0.750 N4=l. 77250 v 4= 49.77 



d7= 3.716 



d8= 0.700 N5=l. 51435 v 5= 54.87 



(19) 

35 

r2= 20.854 
r3=3458.532 
r4= 18.532 
r5= 52.594 
r6*= 54.228 
r7*= 5.734 
r8= -9.442 
r9= 10.231 

d9= 1.262 N6= 1.83350 v6= 21.00 

rl0= 82.356 

dl0=13.134 — 5.644 ~~ 0.500 
rlU oo (^iq) 

dll= 0.500 

rl2= 12.294 

dl2= 1.696 If 7=1. 70084 v 7= 26.54 

rl3=-12.693 

dl3= 1.000 N8=l. 84666 v 8= 23.82 

rl4*=22.033 

dl4= 3.925 — 2.101 — 0.200 

rl5= 6.741 

dl5= 5.913 N9=l. 50423 v 9= 59.67 

rl6= -9.980 

dl6= 1.116 

rl7*=-6.796 

dl7= 1.000 N10=l. 84666 v 10= 23.82 

rl8*=-127.113 

dl8= 0.100 

rl9= 12.962 

dl9« 3.236 III 1-1. 61322 v 11= 48.97 

r20= -7.908 

d20= 1.731 — 3.554 — 5.455 

r21= oo 

d21= 3.400 N12=l. 51680 v 12= 64.20 

r22= oo 

[S£6ffi(r6)<©#*ffi«jfc] 

£ = 0.10000X10 

A4= 0. 17992 XIO 3 

A6= 0.21097 XIO' 5 

A8=-0. 60366 X10' 7 
[SS7ffi(r7)G>##S««] 

f = 0.10000X10 

A4= 0.10422X10' 3 
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(20) 

37 



A6= 0. 71873 X10 5 
A8= 0. 67492 X10 6 
[M 1 4 m(rU) <DtmM^k] 
f = 0.10000X10 
A4= 0. 20982 X10 4 
A6= 0.10888X10" 4 
A8=-0.19610X10" 5 
A10= 0. 12639 XIO 5 
[Ml 7ffi(rl7)<D^S#S:] 
f = 0.10000X10 
A4=-0. 82030 X10 3 
A6= 0.27014X10 4 
A8=-0. 40805 XlO 6 

[Mi sm(ris)(D^mmmm 

£ = 0.10000X10 
A4= 0.26263 XlO" 3 
A6= 0.42079 XlO 4 
A8— 0.49132X10" 6 

mrnms (121®^ x> » 

f =6.6mm— 15.7mm— 37.8mm 
FN0=4.11 —4.43 —5.0 (F^^<— ) 

ttt±®p^(S] mvrmm) [t^^ (v 

rl= 33.893 

dl= 0.800 Nl=l. 83350 v 1=21.00 

r2= 20.854 

d2= 2.933 N2=l. 48749 v 2= 70.44 

r3=3458.532 

d3= 0.100 

r4= 18.532 

d4= 2.028 N3=l. 75409 v 3= 51.58 

r5= 52.594 

d5= 0.500 - 7.990 -13.134 

r6*= 54.228 

d6= 0 . 750 N4=l . 77250 v 4= 49 . 77 

r7*= 5.734 

d7= 3.716 

r8= -9.442 

d8= 0.700 N5-1. 51435 v 5- 54.87 

r9= 10.231 

d9= 1.262 N6=l. 83350 v 6= 21.00 

rlO= 82.356 

dlO=13. 134 - 5.644 - 0.500 

rll= oo 

dll= 0.500 

rl2= 12.294 

dl2= 1.696 N7=l. 70084 v 7= 26.54 

rl3=-12.693 

dl3= 1.000 N8=l. 84666 v 8= 23.82 

rl4*=22.033 
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rl5= 6.741 
rl6= -9.980 
rl7*=-6.796 
rl8*=-127. 113 
rl9= 12.962 
r20= -7.908 
r21 = 33.371 
r22= 5 . 500 
r23= 6.120 
r24= 8.790 
r25= 

r26= oo 



(21) 

dl4= 3.925 ~ 2.101 — 0.200 
dl5= 5.913 N9=l. 50423 v 9= 59.67 
dl6= 1.116 

dl7= 1.000 N10=l. 84666 v 10= 23.82 
dl8= 0.100 

dl9= 3.236 Nll=l. 61322 vll= 48.97 
d20= 0.400 — 2.224 ~ 4.125 
d21= 0.800 N12=l. 75450 v 12= 51.57 
d22= 0.660 

d23= 1.747 N13=l. 71069 v 13= 26.02 
d24= 1.000 

d25= 3.400 N14=l. 51680 v 14= 64.20 
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[#6ffi(r6)<0##ffi«»] 
e = 0.10000X10 

A4= 0. 17992 X 10- 3 

A6= 0.21097X10- 5 

A8=-0. 60366X10 7 
[#7ffi(r7)<D#3*ffi«*] 
£ = 0.10000X10 

A4= 0. 10422 X10- 3 

A6= 0.71873X10- 5 

A8= 0. 67492 XIO 6 
[*1 4ffi(rl4)<B#3»ffi«»] 
e = 0.10000X10 

A4= 0.20982 X10" 4 

A6= 0.10888 XIO 4 

A8=-0.19610X10" 5 

A10= 0.12639 XIO 6 
[*1 7 ffi(rl7) 
f « 0.10000X10 

A4=-0. 82030X10 3 

A6= 0.27014 XIO 4 

A8=-0. 40805 XIO' 6 
[*1 8ffi(rl8)G>##ffi««] 
€ = 0.10000X10 

A4= 0.26263X10 3 

A6= 0.42079 XIO 4 



(22) 
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6.42 
6.69 
5.15 
9.17 

3. 



.29 
.29 
.43 
18 



3 4 



5 9 
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A8=-0.49132X10- 6 
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(i) ~ (4) fi, **t^ix*16«i-5©rt, jfjst 

(1) ~ (4) *>««r^-f 0 
[0 0 6 0] 



(Yb/Ys)/j3c 
1.00 
1.00 
0.90 
1.09 
1 



|f2|/fws 
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1.38 
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